resembled shear layers. All fabric elements observed in this zone, together with the widespread occurrence of "strain shadows" in crystals, are entirely consistent with some process of shear deformation in this part of the ice sheet. "Smearing out" of entrapped air bubbles by such a process may possibly explain the decrease and ultimate disappearance of air bubbles at about 1200 m. The very rapid increase in size of crystals below 1800 m (crystal cross sections of 30 cm2 or more are not uncommon) is probably attributable to annealing at elevated temperatures near the bottom of the ice sheet; practically identical structure occurs in ice from near the bottom of the Ross Ice Shelf (14) .
Measurements of electrolytic conductivity of melted samples indicate very low levels of dissolved solids at all depths; conductivities varied between 1.7 and 3.1 ,umho/cm, the 45 samples of dirt-free ice tested averaging 2.1 ,umho/cm. No Fig. I for determinations of the concentration of the total suspended solids, the concentration of combustible organic matter, the mineralogy, and the size distribution of the suspended particles (5) . Supplementary samples were also collected at stations farther seaward in the estuary, and at a Abstract. The turbidity maximum near the head of the Chesapeake Bay is produced primarily by the local resuspension of bottom sediments, and by the estuarine "sediment trap" which is formed in the upper reaches of the estuarine circulation regime by the net nontidal circulation. layer of the turbid zone at stations deeper than about 4 m. In the lower layer and throughout the water column at shallower stations, resuspension and deposition produced large fluctuations (as much as 20-fold) of the suspended sediment concentration within a few hours or less. The average mean concentration.of suspended sediment in the upper layer (the spring freshet excluded) over the entire zone of the turbidity maximum, was 14 mg/liter with a mean deviation of less than 4 mg/liter. The spring period of high runoff then was one of fluvial domination of the upper bay's suspended sediment population and was characterized by a close link between the suspended sediment population and the principal "ultimate" source of sediment-the Susquehanna River, At all other times of the year, however, the concentrations of suspended sediment were higher within the upper bay than in the mouth of the Susquehanna, and this link was missing. A gradual purging out of the sedimentladen freshet water cannot explain the higher concentrations which persisted throughout the year since the renewal time is only of the order of a few weeks. The explanation for the higher concentrations lies in the continual resuspension of bottom sediments, and in the "sediment trap" produced by the net nontidal estuarine circulation which entraps much of the sediment-both resuspended and newly introducedwithin this segment of the bay.
Throughout the year, sediment is resuspended from the bottom both by tidal scour and by wind waves. Since the area is shallow (mean depth, 4.8 m) resuspension by wind waves is an important factor during periods of rough seas. Resuspension by tidal scour is important at all times of the year and accounts for most of the resuspended material.
An example of the effectiveness of tidal currents as an agent of resuspension is shown in Fig. 2 . For 38 hours in July 1967 hourly measurements of current velocity and the concentration of suspended sediment were made at the surface, and at depths of 2, 4, 6, 8, and 9 m just to the west of station IIIC in 9.5 m of water (Fig. 1) . In the upper 4 m, the fluctuations of the sediment were relatively small. At 6 m, the concentration of suspended sediment ranged from 10 to 36 mg/liter, but the concentration of suspended sediment and the current velocity or the phase of the tide were not closely related. At 6 SEPTEMBER 1968 8 and 9 m, there were large fluctuations in the concentration of suspended sediment, and there was obviously a strong relation to current velocity and the phase of the tide at which the samples were collected. Maximum concentrations occurred near maximum ebb and flood velocities, and minimum concentrations shortly after slack water. At 8 m, the concentration of suspended sediment ranged from 14 to 93 mg/ liter, and at 9 m, the range was from 15 to 280 mg/liter-nearly a 19-fold range.
There is a "natural background" of suspended sediment which increases with depth and whose intensity at any depth is relatively constant over time scales of at least two tidal cycles (Fig. 2) (8) . The background which increases from about 15 mg/liter at the surface to about 20 mg/liter at a depth of 9 m consists of very fine-grained suspended particles whose settling times are long compared to the mixing time. The volume-weighted mean velocity of settlement of the background particles is only about 10-3 cm sec-1, which corresponds to a Stokes' diameter of approximately 3 ,u (5) . Particles of this diameter would settle a distance of less than 1 m in still water in more than two tidal periods. The spatial and temporal variability of the mean size of the background particles is small (5) . This natural background is due in part directly to runoff, and in part to the internal sediment sources-resuspension, primary production, and shore erosion.
Below about 4 m, superimposed upon this natural background are semitidal fluctuations of the suspended sediment concentration which increase in magnitude near the bottom-the sediment source. These large fluctuations are produced by tidal "scour and fill." Large particles are resuspended with increasing ebb and flood velocities during each half-tidal period, and settle out when the current begins to wane. Settling times based on the data of Fig. 2 indicate Stokes' diameters of 8 to 12 pt for these particles which agrees well with our measured sizes (5). In depths less than about 4 m, the semitidal fluctuations are present throughout the water column.
Much of the sediment is trapped within this segment of the bay by the net nontidal estuarine circulation pattern (5) . In estuarine circulation the less dense fresh river water flows downstream (seaward) in the upper layer while the denser saltier seawater flows upstream in the lower layer (9) . This circulation leads to the formation of an effective "sediment trap" (3) 
